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(54) DIVIDING METHOD OF WAFER, SEMICONDUCTOR DEVICE AND 
THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to handle a wafer and 
divided semiconductor chips with good reliability when the wafer is 
divided, and to greatly increase the number of chips taken from the 
wafer. 

SOLUTION: A plurality of aluminum pads 2 and a passivation film 3 are 
formed on a silicon substrate 1 with circular outline. A resist 4 formed 
on the silicon substrate 1 is patterned. Trench holes 5 as ditches for 
dividing the wafer are formed by dry etching in the silicon substrate 1 
with the resist 4 as a mask. After the resist 4 is removed, a back 
grinding tape 6 is put on the side of the aluminum pad 2 of the silicon 
substrate 1, and the rear of the silicon substrate 1 is ground and 
polished until it reaches the trench hole 5. In this way, the separation 
width of the semiconductor chip in the wafer can be made small, and 
the layout of semiconductor devices on the wafer can be carried out 
without consideration on the chipping by dicing. 
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[»*jsn ^mim^tfmmtfLZtifciy^-z 
mmn^mwi- v nz^m-r 4 *?^-mm^mT»> 

auffiO xy kzti Jt4 151 E¥^#3^<7>^j£ffitcii It 4 

MfS^ x^-(=t3 tt4 1?IE#*Stt3SI^ OffMffi^ft&JB 
i<— S£fi!i9tttt4Xgk, 

iu le^ xy n- {cfc it 4 mz^mtmttmi&m t & *tra 
w^ffi Sr . ^-=5: < k t mzm izm- 4 z x-mmmfmrn 
u mitt^^-zm%ti<r>¥-mfoT- yy-izftti£t&xm 

k 4 ^xyN-<7>^SiJ^ft„ 

[ii*ii2] Huie^x^-tcfcft^HirE**^^ 
&fcmizmiim*Bf8.-t&JL?iX'\±. mt^x-^-w 

m®ft*m<U J iHz^ MIE^xys-^BufSfflSOcO^* 
[ 11**3] miE'>xyN-ttjft-&tirie^f*3g^ 

JBttfc 3:4 J: 3 IzffiimZBf&tZ It** 1 * 2 £ 

[»*JS4 ] TOE^J^-fcrfeftiWIE****^ 
tettESt* Jgit&Iirii . b5IE¥®#^- y r 
tc h'T £ 4 fcft fc . mil* x; \- cofflW'JS. 

immtxvttmzti&mim^tmKi-yTiz^ m 
^ft* yy-znM+&w&iumtfL2tiztoiz. m 

msi^xss-izmu.m&xvmms&z&fS.vtzmzm 
mw®cr)ftmmizmmmz&f&t&xMk . 

buH^ xy n-c7)K® $■ gMavw® l t miie^xy \ - * 

fflS'lcT)^*^ >y T^Zftmt 4 lM.<m KUTT 4 
1 *fctt2«E**>'>xyv--*>jMH*8s. 

«s»*3-u miffititmm.±izftimztit:'j»2:< 

«■ * to ituf E¥3£# * -y r<3*^£ flriE««S»0*8 

latejf ss«±<7)a^£7)Huis^*^ -y r*> 3 fe^-SK 

k 1 1 o^^flc?-yr<0«&^##«ftfl?#k'5:-3 
1***1. 2, ifc«±4fcEttco»>x^N-co4MW*a*: 

fflwcfgRSfu mu&3mm±izmmztitz'j?*<b 



T. 

[If** 7 ] ^x/N-^^-giJUT^S?^^^ 
■y r*fS««SLhfc^=fc< fc i 2 o«« L . mmZtitc 

foie^xy n- 5r^-fiJ L TWK*****- -y 7"^f^§S^"l>X 
gt'<± . Mie^*^ y r^ifiMW<WB«j&«8Wt»« k * 

[f«**8] mtt^-Z-ftffl-tZJMW. 
-r^XSk. 

>■- htftsoftttixsk. 

=2r < k «> wieaitcarr * * TWHiiaz/sfa u . Htrie^x 

^-2r fiS']^^*-^ y T\,z ftM-t h XSk *^«Ji£ S 

[f«**9 ] tRHc^^rri^ttsiKk . ma&m 

WLktzmmZtiti'J?* < k t 2r><F>*WW1- y Tk 
«RWS««. fc«tZ/H>jE¥®*^-y7-|5]±om^a^ 

^fts^^mm $ ^ ^xy N-fc jstt 4 mtz*m 

^f^tit. mflE^fr^-yr^^ttt^ 

«eb'T*-;l'S:«5«-r4«:«><Oia»Sr H 5 -Y x -y f-y 
^tCi»??B«-r4XSk. 

Hate •> xy N-oifriaiH]a5ortMffi ckihr & 4 x 

S46S:OXSk, 

HulE'!7xyN-t3fc(t4 t«IE¥^*^-?0^akKStra 

u^^l, mtt^-zm%m ! mtoi- v-T\,zftmt 

4XSk 4*aMfc^-<-f xoKig^rft. 
[000 1] 
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tiau mz. 'y^^-tzu^M&^titz^mwm^ 

[0002] 

^flcf - y r*c 'j-F7i/-ArrAB«wu^ 

•y *-Wtth&mMt tz±StC* & . 
[0003] ifi*fk ^#:-r^MX^»it3^ h<7>{£« 

mmitizttfo Lxmmn^mtm?* 3 ascWKiwi-f 

[0 0 04 ] ta!*li. ^JCN-lrffl^co^^vrt 

ABC7-(t-.t;yf^ ym+y/^yf^ 

P ) W?>aBIffi5fcTBf»-r&^iB= J: 0 ^xys-£ 

OftttfcO. IsiSXbZmtHLXmiLLX^tz. 

[0 0 0 5] LfrLttfib. *?^\-cr>±U'&-\tt?m 

Wt>u x<r>mzc&mmfc<ommzttLT±iic?>£ a & 

ICilLX. WRPP9-2 1 366 2^&mxii. -7xyN 

isv?) tm?*ztix^h. zn&ottmzx*). ± 

□fl^xywo^ is^nzm'Z'Jx.^-CQ&ltitfVj 

7 i>m#>X . *i*f77i3 

J; ^«HctO ^ xc^JS t*Twi:Sr*«ftU-C^S. 
[0 0 06] UpL3:#4>. *»#f7r«W«i. * 



*£i£>9 . ii&liffiftK&Kffi^x 7 fy^ffa: 

[00 07] 4-^, ^#3W«JI§ilT¥^ 
/ti £>¥«#^- -y rc7>a-SHiffi^7)^(z|®^$ ft. 4^ 

y 7<7)$m&m±, mm $ tt^^frs^^^ 
r-ismju. *mfci- vy-z u - p 7 p-^fc:^ * 

t-t 5 5 y ? * 6 ^(iT5^f -y 7 P-f-&QFP*> 
( n y ■/ 9 =t V - ) (?>f y N'-f X 5r »J1 1 T ^ffiHg^ 

ZEftttmb. m,m&?>TJ*4 xiwatxTSx 

[00 08] iOi^CM^fAMx^IU, £ 

-x> vtzxms*mcmmz?T^tz3<K7imw*>y t- 
i?9is&mT>w x<?)-m*^rr. mi i iz^ztiz,* 

U— 1 0 9*5j:l^S-RAM (Static RAM) 1 1 0#£c7»lH 

#t\ mmmwLX'h&4 r- 1 o 8±c»s 

3ftTV->^„ 

[00 09]-^ y^-^r— !f-l 081C777^ 

t'j-i o 9**rw PSfl nia(;i0^*yK 

$ft. 77 7^ty-l 0 9±(CS-RAM1 1 0^ 
-^tK^PSPJI 1 1 blZX tfyFZtlX^Z. Z<7) 
4^*fA>< XX'l*. ±.TCT>¥mW^- ••/ Ttf , ^ - 

tf-i 0 8t^fife$ft^®ffigp<oyN"^— yt. ifev 

^-112a, 1 1 2bCj:§7'f-\'-^yKt'lM 

WtC«ttSftT*JO . 4 1 0 

av^iu UT . -< y^-iic— 1 o 8WTBt1ga«o# 

BQ?K-/H 1 3*^tt^ft^BGA (Ball Grid Allay) 
MOtOt^oTl^. 75-y^jL^^ U-l 0 9^- 
RAM1 1 0. tSXtfteVJ^-l 1 2a, 112b^'y\° 

-y-y-ismn i4iz±*)&±ztix^h. 

[00 10] 

[ Lid is^-SiS®] t L =3r* 4 4> . 
9-2 1 3 66 2^^feSc$ilTV^J:d^ J fy>»7 

yjis>7y-< >wx.^-mffiMt,zmz tax Lt d i 
i(:iotx 7 fy y*?-mmifix * t v . -ecov-^ 
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S^2*W<-(cTft»tT4"C«fiSr#^?» ) 

) icJiJfcfc'&Jgfi-tAWL-f , T 
03£*?><S£k:|BJgA s £&. 4ft. i>x^-«#WB»fc 

>j vrt&n&h. *mim*z&s$. L^mmx-h s . 

(±, ^x^-^SiJLftm^-y?^^ v-f 4 V^x 
-rtc: ->xy \- £ li "5 ft»XX vlfyJ yVthtf. 

7yA y?< ^/f-r<ottf»mi»t*^H 

[0011] 4ft, ^^-KA-S^JJaXli, 4J-«fc: 

ofl»ffcii-rs4MitL*, to xv y 4 ~>y?miz 
tiwvuzmmw *?-yz&m-&'#gwh -> ft . cm 

[0012] Ell 1 £^U£^f*7-';NM.X<7>f£ 
RfcllRL-Ctt. 777^t'J-l 0 9i6XVS-Rm 

1 1 owiTf'/r^jfiws^, yjxyvmmmm 

X'hh-f^^y^mi 1 1 a, 111 bOMi^HJU J* 
ycWC&rM^r— 1 1 2 a. 1 12bCi«,7^t 

^-•rnyTjivkmm-h-zmtfhr) . 4ft. 

T fEK S ftftBGA; Wt- /J^SMfc. JUS-ftC & $: < 
toX L&ot^ofSM&.tfhZ. 
1001314ft. ^WfAV XOJBS-ftOW 

mzitLx. 74 j r^#y\ i izx&g\ l ->i&mzm@-r& 
[00143 jiiecoj: a (c, wm*7^-<Mim%m 



tiM^k^dmmizttLx+ft%im&$:m&x'Zz^ 
ikux'hh. 

[ 0 0 1 5 j #sKWi±e*flifc**-cjS3fc.fct>o"e 

ftft^xys-^. #«3ftfc#*flc*.y:r£ft»tt&< 
yN>-H'J>-^-rSCi:*^^T-. ^x/s-a>t>]JXix4f- 

■r&ztizhz. 

[ 0 0 1 6 3 4ft, *»BB(i0f6OBWtt, 
^-•yTSrWJf LT. 2>ffifeit&£Vl$&mft2tltz!m 

&s&z&tbhz t a^t^^x/N-cotfgrfrjiL ¥>ift 

[.00 17] 

njs-<7>ftwmmx-$>-?x. mzr/Jux-nnsmsM* 
m=Fmmmiza\ih¥mwi- », y^vmmmznmt 

*iBt:««rffl^-hS-IUi9WtSXfIt. HulS^xyw 

* < 1 1 mfte»tc^r s iTfiffiuatxwffl l . Bute^x 
[ooi8]4ft. iwE^x^-fcfcitsmeam*** 

mtei- y 7-t»«w4 fe»oit sit tmt L 

[00 1 93 $ ^>^. tuK^xyN-icfcfti, frlS^NIft 

[ o o 2 o 3 $ t?iz. mi'j^^-izin-t&mi&mfo 
mTvBffiKizmmzMf&t&xmx'ii. m&^mt* 

WHRVWBfc =t 0 ^SI^n^MIBdSU^^frf - -y 7* 
, W.*mfo+ -y r SSi-f 4 Jtil?L^j£ $ft4 J; 3 
iz. fjfeSiiyLSr^-ri.ftrtcODflaJSrH^'fx.yf-y 
^tclOflfESIk^fcl^E^xyN-t^BgL. miE^ 

vftmmiztmmz&fcrzxmk. msmmumat 

B?IE'>xyN-c7)K®^BF#Jfi.t/WaLTfilE T >xyN 
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ttv^-z®m<7>3m#j-"/y-iz#wi-?&m. *>x 
' wo^Nwa*? comfmiz&vz, mi^mwi- •?<?> 
tmBrnzttK-t h imiz yv^^v^^zx^^. 
<rm. $ <nm z&js. l . *<m®m iz&#m i^-hz u 9 

iiJ: yT3fgf J: D, ?x->\-fc:*jt*4i|m*?- 

O^i^^fci&^-ytr^^it&LSr^ ?x;\- 
±T'0^#3SItF<7>W T^htf^m^h. Z<7)Xo 
iK5-fX7fy^ffluft ^xy \-cd#| IJT'{± . ft* 
<0»W*ffi it® LX ^x; N-coffiiS^i3 itfA -y 9 7 

f - -v t >XtC «k -5 T -y T** 4 * £0||JIXST'fjn 

J^-yj->7'lzX& ¥m#tf- -y T-Ciftmt . a*fc#S3r 
SsH4 T» < -f * CI t *rar«T* & -T t C J: 0 . 
•>x^-*»<b)Dth.^ J ?--y7*WJiX , 5fliia2:^@t;ii^$^ 

ffiiLfc o . ^^-m-mnzftmvK^x"}--;?* 

[00 22] waEoidox^N— <?>w.iBa5ij-&i»<ffl 
KizftrnmcomzmfitLx . •y^-wm&mzttft 
fmwm&MtfLi%\,^tizj:K>. vxj^-rttmwt 

X'1--y-7'ffiU : Z®±-r&Zbimt&b% r ). >>xy\-£0 

•y roaiKcJ: S^SM*:^; W *<0!£ftO 

& d fc atinrrirp* 0 . ¥3M*:T><-f *<z>#9i 0 1 B» 

[00 23] $ ^HJco^frx^M Xtt. tt& 
»£*T*SMiaHRfc. «ffi«£:firU SufBJS»£«Lh 
(c«M3*tfc;J«3r< it 2oco^f4s^--yrt, #*c7) 

*m&+ -y 7V> 0 < b i> 1 O0)¥*f*f- >y 7©S 

t & -> x ^ & . 
[0024] ±M(r>x o izmwmm±iz'j?*< H20 



<7>¥tg«cf- -y T L . tm#1- y r«0«ffiS52r jKV 
x < v?v -i -Y-lzi. ■oXfsmgfc<r>m®®lzWMmz 

iMLtcntmmiz. *mwi-»,7<rmmiz£h*mw 
xcr>mt<o&&mzntbhz:tif*i&x'h'9. * 

[0025] £ ^tc. *«WO*Si*-rv^>f ^.li. «@ 

t i> 2o<omt77t t*f ft^fHifk-^M * 

JMWrfM** 1 . #^^Hiffe^fr^ yT^«JiL^b-T 

[0026] JbfeofMBTIi, »IHS«Lht=^< k t 
2 0^)4^*^- y r*»'mJS $ tlX «fi£ S n S n* 

<^«ftf77}:^W^^ ^<*^--yr|5l± 

nmm>tcimtfVT*->v*ir txn hnzmfct tc 
^x^hzt^zXD. tmte^'U xzimthmz± 

T&Ltzi.? Hz*mfo1- ■■/ -r<ryjtn<r>tz*><n> K^^xyf 

i: t Liz, pwmtti x zfia&mitzixK*mftTj w 

[ o o 2 7 ] $ 4,tc. *amn$mfc?j<<t *<nwm-fi 
mi. ^^-ZKmLxYmzixrztmft+yzr-zife 

E^ffrf-vTo****:, mmt§mmm±<7>mmmz 

Hufe^xyN-Sr^-SiJ LTIulfi^*^ -y TSr^S-T 1.1 

[0028] Jje<0¥#flt7*A-f ^^i^s^rj£T-«. if 
•6aHR±(c WW Sfi 4 -y r*ft«-r ifeAtO 

xy n- £ #gij-f 6 H i^^^- >y ro«H»0 Jg« & ®# 
BfttT&ZtlzX*) , IMLtzXolz^m^^ x 

4xcr&P§i£*)tim&i:-&!t>Z>ZtWX'ZZ>. 
[00 29] ?<itz. Mte^xyN-^^fiJ-rsXg^. 
li*l?* ! W« £ ixtz ^xy n-^UIB^*^ 

<»5®«aifc:i3»t4 msi^m^ -y Tcoftmmmztti&t 

ZtiLmzY 7-m-y-?->7lzX 0BfSw»So«*^« 
-t&Igfc . tulB^xyN-^fett^BulB^*^^ 
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[0030] £ hiz. ^min^mftTsu xnmmif 
mt. wfsai^thfsmmmt . m^mmwinzm 

Jf3fifc^*<fct2o<o^fr7-yTi:£*iU mile 

if mmm<o®& co mn¥m&+ vrt m% 

*^<0«ieiNS*f--yr*«51Uyib*r*-/W:J: Oft 

•y^y^^i ytz^-otzm^m^^m. axx/m^it 

- (c ** 6 flUg£HINE*?«>9j£B t S*fflJco Jl® £ . 
[00 3 1 3 JJE<Z>4 s »tt-r>'W ^wssjt^arti. « 

rco 3 &jc$&&>t:»>0) t'T *-/K3® * t *a<t-r s 

ZttfX'ZZ. 
[0032] 

iftwmmfanBm] mz, *%m<r>mmwmvz^ 

[00333 (mi <7)mm<7)Bm) m 1 *«bb<o» 
i <7>mtmmiz{%& ^x/n-<o#s ij^c i o -ox^ 

-£« * O^i*** -y r (C^fiff- § £*ffl=2:Xg£ ISBJ 
i-&fci>6colST®0T'S>& . 

[ o o 3 4 ] 0 1 ( a ) c^n* . Kwm&m&n 

*7XJ\-X'Z> & U 3 1 fcJiWRiOiMWMS^ 
-?cojfM®Kti. ttSSgstLT. AiM^ryKA- 

Ht=*5tt-&T/U5>'N'y F2£Bi<SWH=. Si (a) £ 
jjrf i a fc/^-y g >M3 fcy^-xy^c «fc 0 

[0035] mz. mi (b) ^-rio^. t/ps^ 

-y H 2 ±fc J: -C y i^<- y 3 y!3 CO*® fc U i?X V 
4 U ^xyN-#Blffl<0»£f?tE¥3»tt^y 



ycwmmmzttm-f & ®.mzi&WL-t & tub iz v- a* v 

X V 4 CO. t N" y S^C- ^ 3 3 ±cOg?^cO-g?^|I^ 

[ 0 0 3 6 ] <KK . H 1 ( c ) IfZTjrtX o Iz, \s*JX Y 
4 2rV^.^ tc LT/n* y 3 >-M 3 t3ct U 3 >• 

ftSlcOH^'fx-y^-v^ftoT. y^ySftl*: 
M'^ftCl'yfy/U /N*>y ^-^3 yK3i3i 
yx'JrJ^^H;, ^xyN-^IfflcoST'fti.M^y 

[00 37] mz. mi (d) ^-fidtc. y'Jny 

smi±cou^xh4^i^4UT*^. isvaymm 

iW^ y yaVl3 cO«®(; . ^ffl h T'$> 
U 3 l (zfctt S ^fr^co^fig® t RitffllcoK 
/<>y 97Hy Y Zlro. tci^ U 3 vSf l co 

h U V^ril 5 T® * O^ftf - -y 7" 2 1 fc$MWS il 
[00381* LT. 01(e) iz^itX ? *iX-f 

[0039] m\izm^TW i RLtz*7^-<r>ftmx 

T^S^'-y F2^*iJ#aiL^^'J 3^*^1 fc. *cOlfe 

tuisxh4<?>. mz*mfci--v7cotwBmzttmT? 

SQXtzx.v+yf'if-y'&JBl&.-tS. *LT. /*-y 
v-^- x 3 y H 3 *J J: t/ -> V 3 y S« 1 co H 7 x y 
> ^5rft-> ^fc. is 'J 3 ySI 1 w N'-y ^ ^5 >- H 

[0040)01 ( c ) nxmztstfh H^-fx-yf-y- 

7^fx 7 f y ^ffi *• h tiK * t>»jifcuii cp- 

RIE (inductively coupled plasma reactive ion etchi 
ng : ttSMi^r5X7-S6tt^ ^ yi 7 f >/) fcn? 
tfft* . *a^^eB ( Deep ) x v ^ y^^lg^r H 7 

i^fy/^fifsrtms. tst. icpcox 
isicp-RiK±. P)tryr-*7h^<. av^r 

7.^^ hJ:tT'IHlgPS:«afcJraX^rigT'$>?». 
[004 1 ] K5-(X7fyy'B|«7X?fflt LT 

yfcSS?Jt^'i:n-l>««S:3i^c07 * h V V /?7 ^ - 
fflHX'rt9-—V7\^X-?X9 k ttt^o. — ^Mfc 

(i®Hb>-y ^y wb^'jay^o^'jav-fk^ft. r 
/us^f^y, ^y^xy^co^JR^rifSrfflv^cit 

^'T-^l.. *cOVX^«Sr, HScO/iy>cOT/l'5 

j*>yY2*mztiiLiz2it&mzm\.^i>i'xhmizx 
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TfflV^ttf4i ?>X -y ^^SlflttA*ft$?tIDtfx& < & 

tWsSffcUtO-f TEG(Test Element Group) 

tIKLTtt. ftffl^TtTK$ix&ICP-RIESS£ffl^& 
,1 i: #*T'£ S #>\ 77 ^*fnSc7)AlcatelttS^601E 

iI^<OSF 6 ^CF 4 , C 2 F 6 . C 3 F 8 9(07 7 

fcx .y ^J'*'^ £3^4 A tHSKMBKr fc*£«&* 

[0042] CLCOJ: 5^H5-^X-yf->-iy'2rfflV^'7X 
^-Ofl-fijyj&t J:*Uf s 5/ U 3 vSS 1 tfci.vc4HB 

ftJfecoJdSryM i'^ti&^yt'^^jgttS*:^ 
<D««*>#Bs6rnrt:tf>t. f--y t^«r#*U*v^x 
^-i-CO****?*)^ T-7 h soffit* 0. fy 
TffM 0 «<Dit;&[l£0& i t & . *«6^«£7) 

[0043] «Tc7)J; -3 th* 7 4 X 7 f y/Jl^/t^X 
>W>aWTtt. f&tW^iU^fcJtKLT^x/s-co 
m&f& JiW*y 9 4 V K*£&lt & ^xy\-<7)Sl 

u>^-r*ci:*«rtefc^4. -Hihiewt, 

3 fr^-f v y^t «t 4 f-y ey/t X o T*»*f - -y r 

[ 0 0 4 4 ] 02 tt. :*3lf6JE8gtG&6 >7X^-£7>^SiJ 

:Sr8c<offi<DWfcKBjif tfcftoBrlifEI-Cfci . 02 15* 
Sft.SIg<0flW;firi£T1i, 02 (a) t^fJ: 
3fc. ^yny^lfcil^T^S^^y K2<9SI®£fls 
C\'.y £y^->- 3 yffi 3 . 
[0045] <fct, 02(b) tijrf J: a t, ^y 5/-* 
-^3^13 <0«nt Is it XV A* && Lfzmz V i?X 
Y-4£/<?-->'i/i'&Ztlz£K). l/ : Jxh4<D^ T 

;v$j*v Y2\,znm-?hUtt*wi : -thkmz. vax 
h4n. mz^to+vrntvm&mzttm-rh&mz 

[0046] act. 02 (c ) izijk-rxoiz. vv-xy 



m&iwyjjiv+vf&'tT^x. ->v=i >mz i £ 

hUyf«(Ci7fy/L. T;US/N"y K2 Sr^fctJ^-t*- 
&i«t, A7y^-i/ 3 yi3fcJ:c;y'j3y««i 
t. ^x^N-^-gijffl^T-fes I- uytt5£B&r 

[ 0 0 4 7 ] ifct. 0 2 ( d ) iZTsk-fX 0 t/N*y 
i'3>'K3±<0l^> ; Xh4S:^t^(c. 02 (e) 

4 y/f-76 S-IAOf^tS. 

[0048] *<o». 0 1 tzs^xmmLtzffib mm 

iz. y | J3yiSiw< 7 ^/7'( yV£?roZt<,z£ 
0. 02 ( f ) tZTfrtSioK.i'Vzy&IRltfhl'y*- 

[0049] m2izm^TmWl,tz*7X.^-<r)tt%ffi 

mx-ii . r ;u 5 t -y h 2 *• m £ aj l tc-ri> ~jx mi 

T. ^ v a VS3 1 LTfflU7tM-fb£y y aym 

[ 0 0 5 0 ] 0 3 ^mmmizfah ^^s-^m 
tt(ozbizm<7)Mzm#tzfzib(?>mmmx-$>&. 0 

3lc^$ix|»ISc7)^fiJ^S(i. 02tcafr3vvtSMiL 
^^-fcUTTVUS^N'-y K 2*Jft^HICP-R]Et=BB$ 
<l&<05rB5±-r 4fc*{CT/PS^f.y h'2±(CT i W#^0 

mmamzi>. w^xtmuz^himx^vysm 

[0051 ] ZVrftWjWX'lt. t-T. 03(a) iZtjk 
mz. TiWK^AiJ7->^^7^ML. 

tc. Ayr->?/P7<o3iffl:£ttfc«fcv^y3ys«i 

co^ffi^sfcl/N- y v 3 >M 3 JMtS. 
[0 0 52] 03 (b) iZ^rtXoiZ. styi/K. 

- -> 3 >m 3 OftlHfc: \sisXY4ZB&L Ltztklztcou 

®.mZX. -y f-V^^-^^^* . 

[0053] mz, 03 (c) iztjk-rxotz. ui?xv 

4£-?X7<,zLXs*y >"<.— >- a ymstiXVi/V zi> 
SSl")F5^i7fy7'^-r. y'JnyiSlJ: 
M/yfttCX7fyy'L> T^S/N'-y K2tfcDA'.JT 
-yJ^/U7S:^ai?-ti-.|»tfttC. vt 7 y\-y 3 yl3 

[0 0 54] act, 03 (d) t^idt/ty^- 
>'a>'IB3±<01y>''^h4*B>±L3tat» 03 (e) 
t^-fi d t^N'-y y"s-y 3 yi3<0*ItA' 7 ;^7 

[00 55 ] *<0ft. 01 t*-^V^TiaBgL^tf0fc|3l« 
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0, S3 ( f ) iz^i-Xd^^'jaymm^hi-yf- 

[ 0 0 5 6 J 134 {J. -*&&%<F>*7^s-<T)ftmnWL\,Z.te 
h. 04«Ci*TJ:9£^WT-li. >7Xy\-4 1 K&tt 

*m#%*<rm&mm<?mmtii. ^x^-4 1 comu± 
mizm-oxmmLtzw-imt^c-ox^h . zn&m^ *j 

®ft*ti-mi.%^x\ mv7>*m#i- y yzftm-th z 

ttfX'^h. 

[00 57 J >?xvn-4 1 aftMMHi. as. -7xys 

-wm^(r>mm^?^y^yf. 7 7 7ftj:o. ^x^n 

-4 l^f^M ^tf^CLSTU. >>xy>>-4 l^h 

£Jgj£L5rv^&T*fcS. 04 CijjrfJ;? (0x^-4 
xa-4 1 <^H»4)-t3^«ffloait»iSL*v^ t 

it. >vm>+ y7mv<wm*m<-rt 

a-4 i cr)j\>\zy>7(,zni-hmffl&h\p\±.-tz>. 

[0058] $ £>(C. ^^^^xyN-^SWST 

t± . aw tto?- » ra*; - y &zt 

^3Lj\-<nftM>^-y<r>W<r>-M*7r.^ s ?-mmx'h 
h. 01 ¥m»*y7WSE£.£MmZ 
ti&&olz*7JL;\-4 \\,Z?tm^->43*Wfc?h 
ZbX*). T-yTCVJimmWZ&KThZttfX-ZZ,. 
[00 59] £ti, *mMS&1R^>iotz¥^4x.y^> 
flztih ftW *9 - ycoffituJLcvmz -7x; \-com B'Jfc 

kimm-^^zkiizx^^jufs-^^mwf-yriiz^-m 

-ffttf. &mM<r)B#cr)¥mfo1-y7t>®.mz{mi- 

hzttfx-th. imi>M<?>BVt<r> i mi*i~y7Zim 
t&ztiz* 1 ). m2v>mmmmiz&ux@m-2>£? 

izz<7)mi<7)gfii%tm#>xm<zc&. tem&ao 

i- ■yy°con r )m^^<-rhtzMz^^^-(7>mm 
&G%>izmm-tzzti>x'Zz. $t>izit. 
<m- y rftw - > fc i & (c^-fb $ « s ; t a*»rt£-c* 

S-f . OIK f - •/rco^M*<T^ S . 

[0060] {m2<rm&<nim) 05i±. 



azimmmx-h 9.05(a) tf*wm&tu 
®a. 05 (b> &*m#T'U x<rmwmx'hh. 0 

[0061] ^mmm.<r^m=f^u x-m. 05 

(a)H£Vm5 {b) iZ^-tXoiZ^m^-yTX'h 
^^y^i^* !J-9fcJ:t/S-RAMl 0A*.L<7>ffi# 

t-. &mgM.x-h&4 >-?-*—*f-8±izmmztix 

O-Qfeil^S-RAMl 0#aJl$ftT*§l£ 

-9*^ tf^FSfJl 1 alcj: O^-ftf^FSfi. 77 
■/>-i^^:'J-9±(CS-RAMl OA^^^HSIJI 1 b 
lz± H £*VC . 

[0 0 62 1 4 "sf—ifi—^ f-SteXlfyy-yis?.**; 
, J-9<Wi-BBm±&BX-$> r ). S-RAM1 0<50SggP<7>^ 
tfte. S-RAM1 O^j^KK^T^ftj^tfii&oT^ 

yvy^^^^)-9<r>^mt-iy9-^-^-8 
<r>*\-Wi. 0 «>/h3 < 7 >oTi3 0 . S-RAM 1 0 <?)^(i 7 
7-y^ J L^*0-9O^i0i>/h$< : 5roTv^. s- 
RAM1 0<0»ft»««iS«fc:t5»t*5gS«l Oboa® 
(c . W.mMX'fc h T 5 i ?K2c ixT t . 

S-RAM1 O^I««Cfc^T, PiSO-&^ 
5?i@a5 1 0 a<OPfc«*nfcBHW 10b T7 v -v is?-* 
* U-9^M^'SttiLr*3 0. Znyy.yisjL^^y 
-90liai®±(c. WBrCft&TiVS^^ K2b« 

- 9 woffictitt & 777^ty-9 commMcom 

[0 063] r<5D^SSt«J-r/N''f XTJi. 777^^t 
'J-9^T;P5yN'>y K2b^ -Y y^-^-f-8^ft 
ifccDT/US^*'/ F2 a^-5*>T^5yN°v h'2 b(C^JEDt" 
&T;WS/-N'-y K2 a(C. ^>"r -f ^^T7-f ■^-f fe-S.A 
■7-<-\»-l 2 a ti 5 7>f Ktt^Wtf 
tlX^Z. ttz. S-RAM1 OWT^Svf-y K2c^ 
y^— 9-'-80}tifc£7j7VI'5>'N"-y K 2 a CO 3 *>T;I^- 
$yA*-y F2 c^JCf ST;WSyN* y K2a(C. ^x-f 
y J y'7^ J f'-T'fcl>^ , 7'f-V-l 2b(;J:§7-(-\'-^ 

>- K £ fit 1^ & . ;M75 7y^t 

U-9^S-RAM1 0. iSil/^M^-l 2a, 12b 
^•y^-xtmi 4t«tO*l±5fl.TV^. -f-LT. 

> ^ !f- 8 <onBtca8S«0^ffl#-/P 1 3 
^ilTiiO. ^frr>'^X* i BGA (Ball Grid Allay) 

[0064] z<?>£oiz?m#i~>yy-znmLx¥mk 

TJU X^im-fh^. S-RAM1 0^J:d(I#jf#:^ 
■yroJSBBj&tflWJtJttt^roTV^ikCiO. 
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LTr-f#>'HJH(?58Sii£BL&ff±S*4fcft. -tow 

J r-m±W~> a - h £ EiS-r S i 3 < T -f 
$ < T*£ •& b ftK. ^ftr^ * 

[0065] *mMmmv>*w#7JU xx-u. ±&cr> 

mi£Ztl&i>cr>X-ltt\,\ m*-lS* ±S^S-RAM1 0-7) 

k<£V>„ ifc. T^S^y KWjBPSriffCfEtT, S-RAM 
1 Oti&lfiyy *)-9<7>HgigtoZ'}>-tc<b t 1 

f- •>< 7cwwB#.tfmz&&T%n-ti\£ x < . .r <?> i a 

£f- •/ 7 - c7)^* J ^ti$iJK$ix^rv^ i: (±. f- y TO 

a t . *mfrj- v T-cmtttftmw^&mzmfH $ *i 

TVVft«rj:v*. 

[0066] *HM^®0^*^ yTfcJ:Lf*jifrT 

# w < ? - v<rmi®x.<vtuz ^73D \-<mma x if mm 

•?%z\b Ciot'fx^N-jii^ftf -y Tizftm-fti 
ii. ®1%&tt<VS-MMl 0£. *1<058«3I5«T«^L 
fc d: 3 fc#9 ± 9 ft < , 8« tefttW & £ k #T'# & . 
[0 0 67] .(Sg3<7>SS*60J£5£) @6lt *%iW<om 

s^wmiz&hmsm?'^ x^m^^-tmrnm 

>><jziymwiznm-t&)zT*-/ui,z±'>xm%m 
jAThh. 

[0068] i'Va>-f->y70>3ttj3mm0>-mbL 
X. B6(c^TJ:3lc. mf77T&5 75 7>'a 
^'J-29*>J: l/S-RAM 3 0*^ «0J«*T. #g 

^-^-if- 2 8±^C7 7 y >- i^^E: V - 2 9&J*>'T 
1 6 atCiO^J^VK^iX, AV7*1 6a^U7 
77x^ ; E l J-29*My^ -Tfi—f- 2 8 cr>T)V 5 
rt-v Ybm^mztSMZtiX^h. £tz. 77?ya^ 

* V - 2 9 ±£S-RAM3 0 #>*Ayy 1 6 b J; 0 # 



>H$*t. AyTl 6 b$r^-LTS-RAM3 0^5-/y 
a^t'J-2 9 $ ;*<y K k mmW£ctggg$fiT V"> 
h. 

[00 69] 7 7-yi^j.^ ; Ell-2 9iDj:tXS-RAM3 0 

^ymmsimiz^Th o . 7 7 7^t'j 

-2 9iiJ:l/S-RAM3 0Ji. 13JJ'|33 ^^ot V% 

yv'y^^^)-29\z\t, m^zmwmm 

iX^fl<n\LT^-)V 1 5 a^TS§®(C^*>'7' 1 6 aA^'it 
^$iiTV->|>. S-RAM3 0(ct. Kil?L^tttt 

»S3WB« ?<it =Sr4 trr*-^ i 5 b ^isam? 
it. -eft-eix<7>t'7*#-/ui 5 b oTssaic^o-n 6 

b35<t^^^^•rv^4. ^y^-^-f-28W77y 
i^^E'J-2 91fflc0®lCii. meSPT-ft^TyUS^^-y h' 
Sit. *tit><r>T)V$iK v KC. WJC-^-SyN* 

-2 9c7), Ay/1 6 aifj:0tfl|(OS(cQ«»«q«K 
»(RS<t. -eit^omfie^lC. MJ5n/N>ri6b3&5 
^$fLTW4. m6<7)i%&X'l,±, b'T*— ;H 5a<7) 

^«W^co±4§® n' yri6b $ ftT v ^ i n 

^77-^^*^-2 9^>S-RAM30, H 

16 a, 16 btfJ*-7 5--iS1ti®3 4tCj: 0^±^ilT 

S^i> >f y^---K-if- 2 80TW^4^^ 

3 tfmihtlXte 0 . W X**BGA 

(Ball Grid Allay) Sot CDbtoX . 
[00 70] 75-/y^ ; E 'J-2 9^-RAM3 0<7)J; 

3 %*m#tf- y iBffcu, i comtmrnx- 
z<onmKizm.mM®*m.#>iLA,tzmz. 

^S(*f7T^Ayr^^Li:S8t&. -<7)«}:3 : 5: 

SmW&Sa. fcctl/4^*^-yrk-f f- 
b eMSmtc&B&OtiVMW&t: f - -v 71WMW<9 H 

lctfi : 3^gA^v\ <t-»T. *<>iS80irCh7>'> f A 

■fSXS^^TS) 0 . ^cOX^t-h'^^i-yf-y^?: 
itffl-fitff . b*Tsh-/Uffl<0»3i?LO»«xe35(«*»^ 
lc i 4 ^- -y 7^111 1 ^iiYk ? , TcHi^iSco® 
@k=S:4. -?-<y)«3l?L<7>ffM{i. m 1 ^HflS^Smej 

k-t4«^. GflgfcOiDXt/^-y^^-fVKXStCjn 

[0071] tr. *&#i&mzti^T . t*r*-/us: 
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m&t &tzMzwiBHL2ixt*wM<7)ftm±>' , j ay com 
mmn-cmf&.$tix^&tt. w^ftrnzsmttm* 

irfmzhfzw&<?>ftmzsntt®zm>ib&tixmtf& 
miztch. z\cotz. t'T*->i>t%&ffi%<?)Mzmw, 

^-/^y^A y^mz^m^-i ymmiz^izm^ 

[ o o 7 2 ) mz. 7rtt'7*-;^i)tt 
hfzMznm?inftmiz$mttnz®m-?&JLmzmL 

[00733 tmmmt lxi±. mit^ v 3 y^mity 

v?yW(ni'Vnyik&fo. hh^inv-^^y^x 

f-y. +?y. ?y9>vm<n>£mmim. ^mt^vat 
nm^Mnrnzx^x't h . -r*±>*>, 7°?x-?cv 

D^fECVD, LP-CVDfWCVD, XS1v?<J 

y^mmm. vj^yhi-hmmwixnxmzm^ 

XLffit>^\ 

[00743 itz, tmw.mmzmm.-thi'vay**: 
ott? <-)\svmtLxi*nhtt:\i. m*. ¥z**a 
mz^fci$titz*mwm=f-t,zy*-i;*5--iz> x 
mftz&^t^&fmirm\zmm-?&zt\zx'Z% 

w 

[00 7 53 St*fMl=ti. LP-CVDKi&g-ffc^- 
Un^^iSS i 0 2 &mz:mf&Z.ttfX'Z2>. LP- 
CVDi±{SEtCT^-r-&7tft. ft^COS&JMtfg: 
< . W®<7)mm.Mlzi>i%— lzMMcom$:Bf8.-t&c\ tifi 

£xtya-h-t&i)\ zcommzwRi-xmfi-t&z 
[00763 c:^) t # » wMcomz^mtxitz 0 . & 

MJI $ fc A 7 #5fe t * v » 4 5 . *m*)«S?*f ! HWrm 
£>3rfig; n' •/ s^c- >- 3 t ux « . BAflasiaett 

< oyffi&mi £ £ t jFT* 3 . 
[00 773 £ftfctt*fc§l«ollWWi. 

fcfifcbfcOj&S, l-5AtmSJKT'S. 
[ 0 0 7 8 3 <fcfc, *m&i- vrthT*-/!'*^ 



[00793 mmtmcr>M!t>&A.-%mb lt»4. * -y=* 
*>uc v d . &«<Dgjfls#i*^-x homnizmif 

hZ\ttfX'$Z>. ±tz. &WM®tLX\±. T/US. -9 

yrxT-y. ^s>y. m. m. ±mmx<r^m^m^x 
yrmizx&s&LtzmzmM* -y^^ff p^a^. 

= , Cu— HFAC-TMVS (^-^ 7;l-3fo7-l:f^7-b h 

h - MJ * t"-;W y"yy)^m ^tzmm r -i> 

[00803 ^. \zT*-ivt % znmiLX'iimmtm 
comthikfrtfh o . mw^<73mb%>*-w%tmx-i±% 

[008 1 3 H7H11 0(4. yVaymsLZmbth 

3 1^7 d-co— BFrffi0-t"J>& . 
[ 0 0 8 2 3 H7 (a ) lZ7jk-f£ o iz, iMBVWPW 
co'y^\-Xb&y>Jziymifc5 l±fcrl4, «Sa5T'S> 
I.T^S^'-y H5 2, fcWA- 7 ^-y 3 yI5 3*^' 
im.&f$LZiXX^&. ZLX. Tfmiv)* 5 
) n- «/ y 3 yl5 3 i7)-?-ix-f ixoftffitr % u ^'7. h 
5 4a.tf^?——y7iZX~>X&fSLZtlX\ l ^&. ^U=J 

>-s«5 1 nmmiz&^x. %Wiv^ yiz&itzftmm 
nmztt&-th®ft. ii£WT*-Mznm-th&ft 

<4giULT^6. 

[0083 3 Klc. 07 (b) c^-Tidtc. uitxh 
5 4a^7X7tUy'j3>i«5 1CMLTICP-RI 

5 1 <7)#I"JfflOi?|T-& i, yf-ft 5 5a. il/'j/ 'J 

^■7X5 5atDflg55 5bc7)^${4. {iJ2T|S| tfc&oTVi 
*. 

[0 084 3 <J:tC. 07 (c ) iZ7frt£?l,ZTiU$/-*-y 
K5 2±*J4y^\*-y a V^5 3±<7)l-^h5 
4a£§iMLTB&*-r&. 

[008 5 3 08 (a) iZ^rtioiZ. hv-y^ 
5t5 5 at>4l/GflgP5 5 be>*tl*tlP>to§&£»&. T 
/U5/N = -y F 5 2C0mm^#. & XW*-y 3 >1Bt 

5 3<«IM(:, ^««*^^rl»^»Jll 9*^B& 
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[0086] 08 ( b ) Izfjk-tX 0 tz. M/>-f 
A 5 5 a F*Jii XVW® 5 5b flcanEftfl 2 0 #Stf>& 
£ *1S J: d iz$mm 1 9<^«M^:*^m«^ 2 0 

[ 0 0 8 7 ] ifctc. 08 ( c ) iz^-tX 9 fc. Sm*m 

2 0 $r^-rs^ f^mmz x -ox^m^mm^i-r 
h. dots. vN°-y^->-3 yms3ix'mmfhz 

[0 088] &tc. 09 (a) Cr^-f J: otc. M^>^- 
A5 5 a(*|lCSS*^TV.|>^m«P2 0^ffl2rl^^ 

fB!<7)S15^<7)^^42 0OaM. fcitm-y 
xa/lSS^It^yX b 54 b&v^-x:^;: 

h^>-f-A5 5a|*IO#ti^2 OrX.yfV/'Cj: 0 
09 (b) tZ^-fXol,ZU : JXb5 4bi 

[0 089] mz, 09 (c ) (,Zvk-tJL?lZW&5 5b 

rtic&#oTv%&zgm*m2 ocomm, -t%h%nw* 

[0090] 010 ( a ) IC^-y" J: d i^'J 3 
v2£8r5 1 <T>}^yyi 6{BI£{£. -f^^^-y^-v- 
3 yi5 3^yr7 6^)SB:, hT'*>£> 
^'•^^-f >f 4 y/f-75 6 £g£ OttW^lL 
y=J>»£5 2(7). /^77 6ffl!lfcK*tO?l<0«®£. h 

i/yf^ssafci i/onas 5 5b{:^ti,i xmm& X 

52£*IJBHtr&. ClcDi:£. x'j3yi«5 1(7)Sffi 
C[ESB5 5bi*)c7)S««#42 0^'SSaiL. i/Vn 

yiS5i<7)W:M/yf^5 5 aco^nsig*^fiJc$ 
ti&£oiz~><j3>>m8.5 2*m<-r&. zixizxo. 
tastf 5 s b a>\ yya >s« 5 1 znm-tzmmi 5 5 

ctzK&tmz. -eoS®?L5 5 crt^«»^2 o** 

l^ffMSix. Ziztmmz. ~>Va>mWi51 
# b U >tt 5 5 aT-1SgC<7)^*^ 7 78 1 (C#SiJ£ 

[009 1 ]%(C. 010 (b) tZvk-tXolZ, %tl? 

[0 0 9 2] %LX. 010 (c ) IZTjk-TXvlZ, 
T*->1>7 5{*J<7)mmM®2 Otf'OTl 6 aZftL 

x. mvmwLX'hhJ 8 8«7;i/5A- 7 

vtmm,mzmmztxz> x ? fc, mL^yyi e a* 

^LT^*f778 l£-f y^-if-f-8 8±i:il 
mth. <ZIZ, ¥##f778UOA'y77 6JfrL 
T^f778 1±{:fiftf778 laJilt 
h. ¥Iftf778 1 aOtftj&i. ^^. y r8 \ <T> 

m^bimmtx-h'o . mf7 78 1 tit^L-x. 

^«cf--y7°8 1 alC^jK£*XT^6t'T*-/l--7 51*1 



(rymmMPt 2 0 ±£/ < y7« £ *rt v ^ v£a*±fc 
^*f778 1 atZtUfht'Tfr-JU 
7 5 2 0 778 1 ±0; 7 

6 £tf-LT¥«#^--yr8 1 lc*itt£ t'T*-/U7 5 1*1 

<7^««^ 2 o t mnmz&m £ *it v . 

[0093] tLtOXSSr^T. -< y^-^-f-88 
±C^#t778 1,81 a#3&7C&*|l::«Ji£ftT 

[0094] MIL Cft4>g#W&IgS9Jg®T'{±. ± 

/colt. mm-thffU^mm^r^AzMz. x 

[0095] y'J3ySS(7)A'7?7'5^yF^ -£<7) 
iWf77?)AyKij >i7-lc^LT<i. ft*V>tmZZ 

<r> ± mm f-ixtf & ^ . <r *i «ofrfRi*j^t±^^¥ 9 - 

2 1 3 66 2^$8tl£tt$h.TV^. tfi. 

wfo*mm ximm-t&im&%mw.t lxu. 

[0096] 

mn-t&tf. ^m^ztL^mmmizm^tLi 
[0097] (rnmmDms (a) iz9jkLtzXoiz-> 

T. 03 (a) X'\±T)i-^WMT^mmmX^^ix 
XUh. TJl-i^ y V 2CD$mi,ZW<VT-* ?JU7 t 
LTT i W2rH£200OAjj£JSIU /N'-y ^-S/ a >JK3 
i;LT{i. T5X-7CVD(Cil,M-ft:^ l J3>S:/l$ 5 

[0098] ±!2<0J: e ^r»7xyN-±^, iJlfflW^-K^ 
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